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The coronary ht?art disease (GHD) is one of the major causes of death 
in the vestern world. There is general consensus on the central role 
of the cholesterol' concentrations in blood, reflecting the levels of 
atherogenic Ifjoproteins, especially of low density lipoproteins in, 
the development of atherosclerosis. Other risk factors for coronary 
heart disease like hypertension, diabetes and active smoking 
potanciate thp risk for atheroscltrosii in hypercholesterolemic 
patients. These additional risk factors - one leading riak factor is 
active amoking - enhance the coronary risk particularly in patients 
wiih only mild hypercholesterolemia (LDL-cholesterol 120*190 mg/dl). 
HowLver. in snvcre hyperchDleaterolemiia additional risk factors such 
as active smelting do not appear to aggravate coronary risk any further 
[irj.. These findings of our follow-up study on incidence and prevalence 
of coronary heart disease in 6000 industrial workers are In' agreement 
wi:iV other population studies (2,. 3]. 

In s^ite of the central role of plasma lipoproteins in the development 
of aoronary heart disease and of the risk factor ’smoking* it is also 
woTthwhiie to focus our attention on the effects of involuntary 
srodding and its relationship to the process of atherogenesis. 
Atteoscleroais can be described as a 'response to injury’ of the 
arwrial wail. The initial events causing endothelial injury may vary, 
-hatlipoprate:.na themselves contribute to such injury. This could be 
dtteto increased permeability of the endothelium for plasma 
-Ippproteins. the release of growth factors and chemotactic 
sabtaaces. In addition hypertension* diabetes, oxidired lipoproteins. 
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high plasma fibrinogen levels and plasma viscosity,, active smoking and 
distress may be further important causes for the initial injury of the 
vessel wall [^ , 5]. 

To determine wether a relationship between passive smoking and 
atherosclerosis exists, ve should first ask for a pathobiochemical 
concept and erperimental investigations to explain the proposed toxic 
effects of invuluutary smoking. However, there are no experimental 
studies that can demonstrate a definite effect of passive smoking on 
the development of atherosclerosis. But there are a few 
epidemiological investigations on the incidence of coronary heart 
disease in active and passive smokers. ‘Hovaver,. all of these 
epidemiological investigations reveal a number of weaknesses in design 
and execution so that the results should be regarded with a certain 
amount of caution. The named: deficiencies may be explained by the fact 
that these studies originally were aimed at investigating other issues 
and the results have subsequently been analyzed for an association 
between passive smoking and CHD. 

The following deficiencies can be found in literally all population 
studies OH' pa::sive smoking and actual CHD. 

1. Active emokihg could not be ruled out with certainty for all the 
subjects investigated who claimed to be passive smokers. 

2. Passive smoking exposure was inadequately assessed,, and was mostly 
based on secondary information' about the spouse's smoking habit, while 
the spouse was often not questioned personally, 

3. Ko assessment of the subjects* smoking behaviour or their passive 
smoke exposure was carried our during the study periods. 

4. There was no clear definition of the target event (normally death 
from CKD) and no indication of the findings required for the target 
diagnosis. 
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5. The influence of other risk factors generally known to be strongly 
associated with coronary heart diiease, such as hypercholesterolemia, 
hypertension and' psychosocial factors on the results of the studies 
has not been taken into account. 

According to the data published by HHUYAMA (1981) [^1 the risk of 
death from GHI): was completely identical for women exposed to passive 
smoking as for those who were not exposed. This analysis was based on 
406 deaths from CHD in the observation period of 13 to 15' years and a 
total of more than 90.000 subjects investigated'. What is striking is 
the fact that in' a reanalysis of the same group carried out in 1984 
[7], which'va:j based on only 80 additional deaths, the same author 
found a risk,, compared to non-exposedi women,, which was significantly 
increased' by a factor of 1,1 for women married to ex-smokers and for 
women married to smokers with a daily cigarette consumption of 1-19„ 
while women married' to heavier smokera showed a risk significantly 
increased' by 1.3. times. When we look at the change in the findings 
between 1981 and 198At together with the general deficiencies 
mentioned above, the results of this study must be regarded as 
questionable. 

In another study by GILLIES [8], from the total study group of 16.000 
subjects approximately 1.000 non-exposed men and women were compared 
with about 1,700 passive smokers for the risk of death from GKD or 
stroke. The results were inconsistent; While in women the incidence 
rates for the vascular diseases stated above were slightly higher for 
passive smokers than for the non-txposed subjects, the incidence rates 
in men were higher in the non-exposed subjects than in those exposed 
to passive smoking. Incidence rates always differed by less than one 
case per 1.000 subjects and year. In view of these marginal 
differences and the rather low absolute number of cases, the authors 
did not see any point in calculating the*significance level. 

In an update of this report by t>avid Hole and coworkers [8], the 
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authors investigated about further 8000 subjects recruited from a 
Vestscotish ptipulation for the effects of passive smoking in relation 
to cardiovascular symptoms. Passive smokers vere grouped in terms of 
high and low exposure. The high exposure group showed a large number 
of symptoms and an increased mortality rate in coronary heart disease 
by 2.01. 

The fact that only 60Z of the population cohort vere investigated and 
that the study was confined to subjects between 45-60 years of age» so 
that only insufficient information on the smoking habits of all 
persons living in the household was obtained^ may be regarded as a 
limiting factor of this investigation, Moreover, additional interviews 
revealed that 52 of the men and 21X of the women, categorized as 
controls in the study by Hole, lived indeed together with current 
smokers, who, however, were not included in the study. Another aerious 
shortcoming may be seen in the relatively small number of observed 
deaths; conseqpiently, confidence intervale are rather large, so that a 
significant difference could' only be found for deaths on ischemic 
heart disease, with the relative risk of passive smokers of 2.01, 
coming close to that of active smokers by 2.27. However, the relative 
risk for cardiovascular symptoms in passive smokers compared with 
controls was not significantly different. 

Garland [10'] analyzed the risk of death from CKD in 695 married women' 
who were categorized according to the spouses* smoking habits, broken' 
down into ^never smokers*, 'ex-smokers*, and 'current smokers*, la 
women married to ex-smokers, the risk of death from CHD was found to 
be 3.6 times increased, while in vamenmarried to current smokers the 
Fisk wms 2,7 times increased as against non-exposed women. Apart from 
the deficiency mentioned above, it is striking that in this study 
women married^ to ex-smokers are alledged to have e higher risk than 
women married to current smokers. This is hardly in keeping with 
epidemiological findings according to which even in active smokers 
after giving up smoking the risk of death from CHD shows a relatively 
rapid decline to the level of never smokers. Hence, there is hardly 
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any pathophysiological explanation for tne findings of Garland, so 
that the suspicion of misclassification arises. It should be added 
that the analy:ils of the study vas based on only 19 deaths from CHD, 
so already one single case of death more or fever in this or that 
subgroup of the study population could produce diametrically opposed 
results. Consequently,, statistical significance reaches only a level 
of 901, although* a 951 level is usually required. 

A further study by Lee [11] is the only non-prospective and the only 
case control study among the investigations dealt with here. Let did 
not find any relationship between' passive smoking and coronary heart 
disease or stroke. However, it should be pointed out that this study 
can also not entirely be excluded: from the criticism mentioned above. 

AS a part of the Multiple Risk Factor Intervention Trial Svendson and 
covorkcrs [12] compared a total of 1.300'non-smoking men with either 
smoking or noii-smokihg wives, with regard to the risk of CED and death 
from CHB. Agarn the study vas based only on a small number of cases. 
The authors found for those exposed to passive smoke in^ an observation 
period of 6-8 years a 1.6 times increased risk of newly developed 
coronary heart disease and a 2.2 times increased risk of deaths from 
GHD:. However, the differences in the coronary risk did not reach 
significance level. Although the study reveals certain advantages as 
clearly defined target events, validaticn of diagnosis of target 
events, consideration of other risk factors, and assessment of the 
subjects smoking habits during the study period, these are outweighed 
by the fact that the subjects were primarily participating in the CHD 
intervention study including drastic medical care to reduce the risk 
factors of CHD, such as a dietary advice or antihypertensive 
medication. This led to a large number cf confounding factors likely 
to affect the results of the study. A particular weakness is the fact 
that the study also failed to assess the spouses’ smoking habits, 
especially the extent of tobacco smoke exposure during the study 
period. 
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Finally* Sand'ltr and coworker® [13] studied the frequency of deaths 
from CHD in passive smokers by estimating the degree of exposure cn 
the basis of the smoker anamneses of all persons living with the 
subjects in the same households. The author compared GHD death rates 
in these passive smokers with those in non-expoeed subjects and found 
a 1.2 tO'1.3 times elevated risk, vith the increase just reaching 
significance, durinit the 12 year period of follow-up. A dose-effect 
relationship could* however, not be demonstrated. Furthermore, the 
critical poin-s mentioned above apply to this study as well. There was 
no assessment of passive smoke exposure during the period of follow-up 
and it is unlikely that all persons in a household would maintain the 
same smoking bahaviour over a period of 12 years. The authors 
themselves have considerable reservation on this point. 

Taking into account the small increase in coronary risk in passive 
smokers ai compared to non-expoeed subjects and also the low validity 
and small number of epidemiological studies available and^ the fact 
that their reiults are at least inconsistent, a relationship between 
passive smoking and cardiovascular diseases cannot be established on 
these data. 

The American Surgeon General, in his report from 1986 arrives to the 
same conclusion by stating 

*The magnitude of risk associated vith involuntary smoking exposure is 
uncertain. Sample sizes in most studies are not large* the point 
estimates of effect are unstable* and confidence limits are broad and 
generally overlap from one study to another.' 

It should be added that the current epidemiological methods seem to be 
not sensitive enough to reveal a relaticnship between passive smoking 
and CHP. and to distinguish it from the effects of major risk factors*, 
such as hypercholetterolamia. 

Furthermore* a review by the National Research Council [15] estimated 
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that th« relative risk of coronary heart disease in nonsmokers exposed 
to environmental tobacco smoke as compared with that in true 
nonsmokers would be approximately 1.02 • an increment difficult to 
detect or estimate reliably in nonexperimental etudiea. 

The question arises, whether evidence can be provided' on a 
pathophysiolop;ical basis, pointing to a role of passive smoking in the 
development of cardiovascular diseases. It has widely been accepted 
that it is primarily nicotine and carbon monoxide which may account 
for an increased tendency towards atherosclerotic changes of the 
arterial wall in active smokers. However, it has been demonstrated 
that under normal life conditions the blood levels for carbon 
monoxide, nicotine and cotinine measured in passive smokers hardly 
differ from those found in non^exposed subjects at all, whereas 
smokers show concentrations of these substance! which are many times 
higher as compared to the controls [16, 17}, Several active mechanisms 
are in discussion, at least for nicotine, by which the substance may 
contribute to the development of atherosclerosis [ilS], However, in 
view of these low concentrations, it can be ruled out as an important 
factor fox an elevated risk of CHD to passive smoking. 

If therefore nicotine and carbon monoxide cannot be made responsible 
for an assumed elevated risk of CHD in passive smokers, which of the 
subBtances will then account for this as toxic agent? 

So far there are no well-documented relevant findings from appropriate 
experiments or epidemiological studies whatsoever. However, one 
further experimental consideration could be the determination of 
chemically modified lipoproteine and the investigation of the 
oxidation of lipoprotein particles in the plasma of passive smoking 
subjects. Modified lipoproteins have been found to be present in 
atherosclerotic plaques and products of oxidation have been seen in 
early and late lesions [Id]. There it increasing evidence that 
oxidized lipoproteins, may play an important role in atherogenesie, It 
has been shown that oxidized LDL enhances monozyte-endothelial 
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interactions and can accumulate in macrcphages [20]'. Previous atudies 
could demonstrate that oxidation of lipcproteins in plaama derived 
from smokers is facilitated compared to non-smoking controls. However, 
it can be expected that the concentration of inhaled oxidizing 
substances and free radicals during pasiive smoking will be very low. 

In conclusion it should be pointed out that on the basis of published 
studies and data available a relationship between pasiive smoking and 
coronary heart disease cannot be established. In contrast to these 
inconsistent observations» it is a matter of fact» that a primary and 
secondary prevention of coronary heart cisease is possible by changing 
life habits including a change of nutritional habits, normalizing 
hypercholesterolemia and high blood pretsure and to etop active 
smoking [21, 22, 23]. 
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